The Antarctic plateau is the optimum ground based site for infrared astronomy. Low levels of precipitable water vapour and high altitude combine to improve atmospheric transmission. Lower emissivity and cold temperatures produce lower background levels for infrared observations than possible at temperate sites. Presented are interpretations of sky dip data and results quantifying the winter midinfrared (4 to 16 microns) sky background at the South Pole measured in 1998. They come from a mid-infrared sky monitor, the "MISM", installed on the on the "AASTO" currently deployed by JACARA at the US Amundsen-Scott South Pole Station. The MISM records the differential flux of atmospheric emission between beams 45 degrees apart in the sky. Results are reduced to zenith flux by calibration with a black body, to yield the sky flux, atmospheric temperature and emissivity as a function of wavelength. Spectra are produced of the sky emission with a resolution of 2% from 4 to 14 microns. Significant reductions from temperate sites are obtained.
The "MISM"
The photo below shows the sky monitors with their covers removed revealing some of the internal assembly. The viewing window, mirrors and chopper wheel are located on the plate attached to the rotator arm overhanging the edge of the building. Within the fixed unit on top of the building are contained the filter wheel and motor and the detector itself. The filter wheel contains fixed and variable width filters to scan through the N window with a resolution of 50. Not shown below is the black body that has been installed between the 2 sky monitors used to calibrate the detectors. The black body is heated from within the AASTO building to temperatures of -30 to -20 degrees Celsius.
Figure 1
The AASTO during installation. This photo was taken with a fish eye lens to show the scattering of sunlight due to wind blown ice ('sundogs'). 
Sky Dips
The sky dips shown above are produced from measurements made as the rotator scans from one horizon to the other. The largest signal from any scan is when one of the beams faces the black body, forming the major feature observed near one horizon in each of the plots above. Sky data in the centre region of the scan can be fitted to equations to obtain estimates for the optical thickness, flux emitted and the effective temperature of the emitting layer of the atmosphere. These estimates are best determined at thick to moderately thick wavelengths. When the sky dips are optically thin, the fitted parameters become degenerate. The Table 1 shows results of sky dips taken over the main emission features in the mid-infrared due to different molecules in the atmosphere.
A typical dip of an optically thin sky forms an S shaped curve. Differential signals are relatively low and slowly varying around zenith . Signal levels and rate of change increases when one of the beams is closer to the horizon where the optical path length and flux increases. The signal will be positive or negative depending on which beam is closest to the horizon, so shape of the dip is antisymmetric.
These calculated temperatures compare well to the emitting levels in the atmospheric profiles shown in Fig. 3 . Carbon dioxide emission feature results match the conditions close to the surface. Results from the ozone feature match conditions higher in the atmosphere, and the water results are consistent with emission from a relatively warm moist layer just above inversion.
Figure 6
Calculated atmospheric emission spectra from overcast, moderately clear and clear conditions over the South Pole. Included is an emission curve of a black body at 235 Kelvin for reference. The gaps that appear in the spectra at 6 to 7 microns are due to conditions of bright zenith when makes the algorithm to produce erroneous results.
Emission Spectra
Scans through the variable filter are used to calculate the atmospheric emission spectra. To convert the differential MISM results to a value for absolute zenith flux, spectral scans are required at several positions, one to include the black body for calibration. The algorithm used assumes that the emission comes from a single layer in the atmosphere, uses an atmospheric temperature found from fitting to sky dip data and iterates to calculate a zenith flux and optical thickness. 
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Discussion and Conclusion
Results from the MISM taken in the first months of the 1998 winter at the South Pole indicate that during clear conditions, the sky thermal emission over Antarctica in the N window is lower than any other ground based site. These data will be compared to other sites over the Antarctic plateau once AASTO is remobilised. Stare mode readings have also been taken and indicate the high level of stability in the emission, however it is yet to be determined how these result (with 4 degree beams) will relate to stability of narrow beams. Optical thickness and temperature have been calculated for different layers within the atmosphere using results from sky scans. 
